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(54) Title: ELECTRODE FOR PRINTER 

(57) Abstract 

An ejection apparatus for eject- 
ing material from a liquid has an ejec- 
tion cell (2) for containing the liquid 
in use. The cell (2) has a protrusion 
(3) disposed so as to be contacted by 
liquid in the cell on more than one 
side and defining a predetermined lo- 
cation for a meniscus of the liquid at 
an opening in the cell. An ejection 
electrode (6) is disposed in the cell at 
a position inwardly of the cell with re- 
spect to the predetermined location of 
the meniscus. 
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ELECTRODE FOR PRINTER 

The present invention relates to an electrode for a 
printer employing technology the same as or similar to that 
5 described in WO-A-93-11866 , PCT/GB95/01215 and 
WO-A-94-18011. 

In order to achieve effective ejection from apparatus 
of this type, it is desirable that the carrier or support 
liquid containing the material to be ejected extends as far 
10 forwardly as possible towards the tip of the ejection 
location. 

According to the present invention an ejection 
apparatus for ejecting material from a liquid, comprises 

an ejection cell for containing the liquid in use, the 
15 cell having a protrusion disposed in the cell and defining 
a predetermined location for a meniscus of the liquid at an 
opening in the cell; and 

an ejection electrode disposed in the bell at a 
position inwardly of the cell with respect to the 
20 predetermined location. 

The protrusion may disposed so as to be contacted by 
liquid in the cell on more than one side. 

The means for defining a predetermined location for a 
meniscus of the liquid preferably comprises a substantially 
25 triangularly shaped insulating separator. 

By arranging the separators .in this form, it has been 
found that the meniscus of the carrier liquid extends 
further forward than in the case of a cell of cylindrical 
design. 

30 Preferably, a portion of the electrode also has a 

triangular shape tapering to an apex away from the opening, 
but does not extend as far forward as the tip of the 
separator and so lies at a position behind the 
predetermined location of the liquid's meniscus. 

35 In an alternative construction, the cells between the 

separators are further defined by inner walls so that each 
cell has a pair of limbs each extending along one of the 
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outer surfaces of the separators. Liquid may then flow in 
a path along one of the cell limbs to the ejection location 
and then away from the ejection location along the other 
limb. 

5 In another alternative construction, the means for 

defining the predetermined location of the meniscus 
comprises a substantially triangular insulating separator 
and a substantially rectangular insulating separator. 

Preferably, in this construction, the cells between 
10 the separators are also further defined by inner walls so 
that each cell forms a channel in which liquid may flow, A 
triangular separator at an ejection location has an apex, 
the shape of which defines the predetermined location of 
- the meniscus. 

15 One example of a printer incorporating electrodes 

according to the present invention, will now be described 
with reference to the accompanying drawings in which: 

Figure 1 is an isometric front view of a portion of a 
printhead; 

20 Figure 2 is a side view of part of the printhead of 

Figure 1; 

Figure 3 is an isometric front- view of an alternative 
embodiment of a portion of a printhead; 

Figure 4 is a partial perspective view of a portion of 
25 a further printhead incorporating ejection apparatus 
according to the present invention; 

Figure 5 is a view similar to Figure 4 showing further 
and alternative features of the ejection apparatus; and 

Figure 6 is a partial sectional views through a cell 

30 of Figure 4. 

The printhead 1 is designed to operate in the manner 
described in the above International applications and is 
shown, in the present example, as comprising four parallel . 
cells 2 which are separated from one another by 

35 triangularly shaped separator walls 3 and in each of which 
flows, in use, a carrier liquid 4 for particulate pigmented 
material which is used to form an image on an underlying 
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substrate. The mechanism of operation is as described in 
the PCT applications and will not be further described 
herein in detail. 

The rearwards part of each of the cells 2 is closed by 
5 side walls 5 which thus, in this example, define a chamber 
or chambers (not shown) behind the cells 2. The ends of 
the printhead are fdrmed by tapering walls 8. Each of the 
cells 2 has a tip or front portion with an opening in which 
extends the forward part 6 1 of an ejection electrode 6, 

10 each of which electrodes is of triangular shape as shown 
best in Figure l. Figure 2 illustrates the positioning of 
the meniscus 7 of the carrier fluid and shows the position 
of the electrode tip portion 6 1 in each of the cells, 
behind the meniscus 7. 

15 The triangular shape of the separator walls 3 at their 

front edge allows each meniscus 7 to extend further 

♦ 

forwards than if the separators were flat or straight edged 
at the front and this improves ejection of the material 
from the carrier liquid. 

20 Figure 3 shows an alternative embodiment in which the 

cell 2 formed between the rectangular separators 10 is 
trough-like. The triangular separator 9 formed in the cell 
at the ejection location causes the meniscus of the carrier 
. fluid to protrude from the plane of the cell to a 

25 predetermined location. The electrode 11 formed on the 
walls of the cell 2 lies behind this predetermined 
location. 

It should be noted that although figure 3 illustrates 
a single cell it is intended that plural cells in close 

30 proximity may be used. 

Other examples are illustrated in Figures 4 to 6. 
Figure 4 illustrates part of an array-type printhead 1, the 
printhead comprising a body 2 of a dielectric material such 
as a synthetic plastics material or a ceramic. A series of 

35 grooves 3 are machined in the body 2, leaving interposing 
plate-like lands 4. The grooves 3 are each provided with 
a ink inlet and ink outlet (not shown, but indicated by 
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arrows I & 0) disposed at opposite ends of the grooves 3 so 
that fluid ink carrying a material which is to be ejected 
(as described in our earlier applications) can be passed 
into the grooves and depleted fluid passed out. 
5 Each pair of adjacent grooves 3 define a cell 5, the 

plate-like land or separator 4 between the pairs of grooves 
3 defining an ejection location for the material and having 
an ejection upstand 6,6' • In the drawing two cells 5 are 
shown, the left-hand cell 5 having an ejection upstand 6 

10 which is of generally triangular shape and the right-hand 
cell 5 having a truncated ejection upstand. Each of the 
cells 5 is separated by a cell separator 7 formed by one of 
the plate-like lands 4 and the corner of each separator 7 
" is shaped or chamfered as shown so as to provide a surface 

15 8 to allow the ejection upstand to project outwardly of the 
cell beyond the exterior of the cell as defined by the 
chamfered surfaces 8. A truncated ejection upstand 6 1 is 
used in the end cell 5 to reduce end effects resulting from 
the electric fields which in turn result from voltages 

20 applied to ejection electrodes 9 provided as metallised 
surfaces on the faces of the plate-like lands 4 facing the 
ejection upstand 6,6' (ie. the inner faces of each cell 
separator). As can be seen from Figure 6, the ejection 
electrodes 9 extend over the side faces of the lands 4 and 

25 the bottom surfaces 10 of the grooves 3. The precise 
extent of the ejection electrodes 9 will depend upon the 
particular design and purpose of the printer. 

Figure 5 illustrates two alternative forms for side 
covers of the printer, the first being a simple straight - 

30 edged cover 11 which closes the sides of the grooves 3 
along the straight line as indicated in the top part of the 
figure. A second type of cover 12 is shown on the lower 
part of the figure, the cover still closing the grooves 3 • 
but having a series of edge slots 13 which are aligned with 

35 the grooves. This type of cover construction may be used 
to enhance definition of the position of the fluid meniscus 
which is formed in use and the covers, of whatever form, 
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can be used to provide surfaces onto which the ejection 

electrode and/or secondary or additional electrodes can be 

♦ 

formed to enhance the ejection process. 

Figure 5 also illustrates an alternative form of the 
ejection electrode 9, which comprises an additional 
metallised surface on the -face of the land 4 which supports 
the ejection upstahd 6,6'. This may help with charge 
injection and may improve the forward component of the 
electric field. 

Figure 6 illustrates a partial sectional view through 
one side of the one of the cells 5 of Figure 4, with a 
secondary electrode 19 being shown located on the chamfered 
face 8 on the cell separator lands 4 and therefore disposed 
substantially alongside the ejection upstand. In a further 
embodiment (not shown) the secondary electrode may be 
formed, at least in part, on the face of the cell separator 
land 4 (and thus rearwardly of the ejection upstand) , with 
the ejection electrode also on the face, but separated 
therefrom. 
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CLAIMS 

1. An ejection apparatus for ejecting material from a 
liquid , comprises : 

5 an ejection cell for containing the liquid in use, the 

cell having a protrusion disposed in the cell and defining 
a predetermined location for a meniscus of the liquid at an 

opening in the cell; and 

an ejection electrode disposed in the cell at a 
10 position inwardly of the cell with respect to the 
predetermined location. 

2. Apparatus according to claim 1, wherein the protrusion 
is disposed so as to be contacted by liquid on more than 

15 one side. 

3. Apparatus according to claim 1 or claim 2, wherein the 
protrusion for defining the predetermined location for the 
meniscus of the liquid is substantially triangularly 

20 shaped. 

4. Apparatus according to claim 1, wherein the cells are 
defined between separator walls. 

25 5. Apparatus according to claim 4, wherein each cell has 
a pair of limbs each extending adjacent to the outer 
surfaces of the separators, wherein liquid may flow in a 
path along one of the cell limbs to the ejection location 
and then away from the ejection location along the other 

30 limb. 

6. Apparatus according to any of claims 1 to 3, wherein 
the predetermined location of the meniscus is also partly 
defined by a substantially rectangular insulating 
3 5 separator. 
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7. Apparatus according to any of the preceding claims 
wherein a portion of the ejection electrode also has a 
triangular shape tapering to an apex away from the opening, 
but does not extend as far forward as the tip of the 

5 triangular separator and so lies at a position behind the 
predetermined location of the liquid's meniscus. 

8. The ejection apparatus according to any of the 
preceding claims, comprising a plurality of said ejection 

10 cells. 
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